ABSTRACT
significance. In recent years, there has been an expressed increased awareness of the potential linkage between increased economic freedom and this goal of increasing -human happiness.‖ Indeed, a number of studies expressly linking greater well-being to higher levels of economic freedom have been published, including Esposito and Zaleski (1999) ; Frey and Stutzer (2002A; ; Hagerty and Veenhoven (2003) ; Tella et al. (2003) ; Stroup (2007) ; Gropper et al. (2011) ; Belasen and Hafer (2013) and Nikolaev (2014) . The present study seeks to add to this literature in a number of ways. First, it provides current insights into the linkage between the settlement patterns of undocumented immigrants in the U.S. and the level of economic freedom. Second, the study adopts a panel dataset and estimates that data using cross-section fixed-effects estimations reflecting the study period 2005-2012, a period that includes pre-Great Recession years, the years of the Great Recession, and years following the Great Recession. Third, this study also endeavors to provide further insights into the impacts on the settlement patterns of undocumented immigrants of other economic conditions, as well as the quality of life and spending on primary and secondary public education. 1 The settlement pattern decision process of undocumented immigrants is treated as a reflection of their active pursuit of greater well-being. Thus, this study employs a well-being maximization model to explore the impact of these four sets of factors on undocumented immigrant settlement patterns. Following Belasen and Hafer (2013) ; Cebula et al. (2013) ; Cebula and Mixon (2014) and Nair-Reichert (2015) we work with available state-level data for the U.S. This study is motivated in part by the fact that, given the magnitude of these undocumented immigrants in the U.S., their geographic distribution has implications for the pattern of economic growth and development and for state and local government finances.
PRIOR RELATED RESEARCH
Undocumented or illegal immigration has been a serious political and economic issue in the U.S., especially during the past decade. Policies recommended for addressing the -problem‖ have ranged from increasing border security and sterner deportation policies to publicly provided opportunities that can provide/pave a direct pathway to U.S. citizenship. Arguably, the need for a policy solution to undocumented immigration to the U.S. is reflected in the certain statistics. For example, in the year 2012, there were an estimated 11.2 million undocumented immigrants residing in the U.S., about 76% of which were Hispanic, including 59% from Mexico (Pew Research Center, 2013, p. 1) ; undocumented immigrants composed an estimated 5.2% of the U.S. labor force in 2012 (Pew Research Center, 2013) . Regarding the skill level of these undocumented immigrants, the Pew Research Center (2013) finds that they constitute approximately 24% of all workers in farming occupations, 17% in cleaning occupations, 14% in construction, and 12% in food preparation industries. In addition, the issue of immigration, especially undocumented immigration, has recently become the subject matter of scholarly research that addresses a variety of diverse topics. 2 For instance, examines the issue of undocumented immigration and its implications for public education spending and private schooling. investigates the impact on private school enrollment through the mechanism of public primary and secondary education outlays, finding that a growing immigrant share of the population raises enrollment in private schools, confirming similar conclusions in previous studies by Betts and Fairlie (2003) ; Gerdes (2013) and Gradstein and Justman (2000; 2002) .
As states it, -Immigration may contribute to private school enrollment…[as] suggested by recent micro-level studies that document ‗native flight' from public to private schools in response to inflows of immigrants.‖ Other topics have also been examined regarding undocumented immigrants. For example, NairReichert (2015); Flores and Horn (2009) and Kaushal (2008) have studied the effects of granting in-state tuition to undocumented immigrants wishing to attend public colleges and universities. Alternatively, Koch (2008) investigates the impact of undocumented immigration on identity theft (ID theft) in the U.S., finding strong empirical evidence that identity theft is an increasing function of the extent of undocumented immigration. Nair-Reichert (2015) and Cebula (2015) have focused on identifying factors influencing the settlement pattern of undocumented immigrants in the U.S. Cebula et al. (2013) find that warm climate, higher median family income, and higher overall economic freedom all act to attract this population cohort. Meanwhile, Cebula et al. (2014) find that illegal immigrants, while attracted to warmer climates and higher median income levels, have an aversion to settling in states where the unionization rate is higher, arguably because joining a union might increase detection of their illegal presence in the U.S. and ultimately elevate deportation risks. Meanwhile, even more recently, Cebula (2015) found preliminary evidence for the year 2010 that -Sanctuary cities‖ may have acted to attract undocumented immigrants to the U.S. Finally, Nair-Reichert (2015) studies the impact of educational access to higher public education on the location decisions of undocumented migrants in the U.S. NairReichert (2015) finds that undocumented migrants locate in states with higher median income and large preexisting clusters of other undocumented migrants. However, the effect of financially easier educational access to higher public education is found to have very little impact on the settlement pattern of this group.
THE FRAMEWORK
In this study, the undocumented migrant is treated as viewing the decision to migrate to the U.S. ultimately as a utility-maximizing/well-being-maximizing behavior. Once the decision to migrate to the U.S. is made, the settlement pattern of undocumented immigrants in this destination country reflects a decision-making process intended to maximize well-being. In other words, undocumented immigrants settle in those states that are expected to best meet their economic and non-economic needs and thereby to maximize their well-being. More specifically, for the representative undocumented immigrant in the U.S., individual i, the settlement pattern decision is treated in this study as a benefit-cost analysis intended to maximize i's well-being: SETTLEjt is positive for all states. The estimate of the total undocumented immigrant population residing in the U.S. was estimated at 11.2 million for the most recent year in this study, 2012, the data for which were estimated with rigorous methodologies according to the PRC (2013). 3 As observed above, in order to reflect economic conditions/prospects in state j for the estimations provided in this study, three factors are adopted in the initial model. The first of these is economic freedom. The conventional wisdom is that individuals have economic freedom when the property they acquire without the use of force, fraud, or theft is protected from physical invasions by others and they are free to use, exchange, or give away their property so long as their actions do not violate the identical rights of others. Thus, -…an index of economic freedom should reflect the extent to which rightly acquired property is protected and individuals are engaged in voluntary transactions‖ (Gwartney et al., 1996) . Ruger and Sorens (2009) similarly offer the definition of individual economic freedom as being -…the ability to dispose of one's own life, liberty, and justly acquired property however one sees fit, so long as one does not coercively infringe on another's ability to do the same.‖ Clearly, those economies that are the -freest‖ are those that operate with a minimal degree of government interference and instead depend upon the process of free choice and the efficiency of markets to answer the basic economic questions of what to be produced, how it is to be produced, how much is produced, and the price(s) at which the market will clear. Clearly, to the extent that governments impose restrictions on these choices, there is less economic freedom . Typically, the greater the degree of economic freedom, the more successfully and efficiently markets perform and the greater the prosperity created through private enterprise. These outcomes from greater freedom accelerate economic growth, which in turn creates opportunities for yet further success. Given that a state with a higher degree of economic freedom by its very nature offers greater economic and entrepreneurial opportunities, our population cohort, undocumented immigrants in the U.S., should presumably prefer residence in such a state, ceteris paribus (Ruger and Sorens, 2009; Cebula et al., 2013) . There are several well-known measures (indices) of economic freedom, including those by Gwartney et al. (2013) the Heritage Foundation (2013) and . The Economic Freedom of North America Index (EFNA), as most recently generated by is the oldest and possibly best established of the state-level indices of economic freedom for the U.S. Accordingly, this study adopts the EFNA economic freedom index by state generated by whose form conforms to the other state-level data considered in this study. The subnational (state-level) index for each of the 50 states in the U.S. (EFNA) consists of ten variables which are divided into three equally weighted components, as follows: Area 1, Size of Government; Area 2, Takings and Discriminatory Taxation; and Area 3, Labor Market Freedom. Alternatively stated, the overall economic freedom index consists of three component freedoms: government spending freedom;
freedom from government taxes; and labor market freedom. For simplicity and in the interest of space constraints, the reader is referred to Stansel et al. (2014; 2015) and to Stansel (2013) for a detailed description and explanation of the computation of the overall economic freedom index and the variables used in that computation. It is observed that these indices in are both geographically comparable and comparable over time. They assume values between 0.0 and 10.0, with higher index values corresponding to greater economic freedom. It is hypothesized in this study that EGBij is an increasing function of ECONFREEjt, other things held the same.
The choice of an income variable such as MEDINCj as a reflection of potential earnings opportunities is standard in empirical population studies (Vedder, 1976; Renas, 1983; Vedder et al., 1986; Mixon, 1993; Saltz, 1998; Cebula and Alexander, 2006) . Higher values of this variable can be regarded by undocumented immigrants as offering better economic prospects and thus as elevating gross expected well-being, EGBij (Renas, 1983; Conway and Houtenville, 1998; Gale and Heath, 2000; Cebula et al., 2013) . Thus, it is hypothesized in this study that EGBij is an increasing function of MEDINCj, ceteris paribus. The adoption of a variable such as COSTj has become increasingly common in migration studies of the U.S. in recent years (Renas, 1978; 1983; Conway and Houtenville, 1998; Saltz, 1998; Gale and Heath, 2000; Cebula, 2014 ) with a higher level of this variable hypothesized in this study as being associated by undocumented immigrants already residing in the U.S. (or entering the U.S.) with a lower living standard and hence higher expected gross costs/reduced gross well-being, EGCij. Accordingly, it is hypothesized here that EGBij is a decreasing function of COSTj, ceteris paribus.
To measure quality of life conditions per se for undocumented immigrants in state j, the focus in this study is in part on climatic conditions, a consideration considered pertinent to migration patterns in general in the U.S. Cebula (2014). First, there is the variable HDDj, the average annual number of heating degree days in state j, which is regarded as a measure of cold climatic conditions, As in many prior studies of population settlement patterns in the U.S., the variable HDDj, or some reasonable substitute for HDDj such as average January temperatures, is considered as a potentially important influence on settlement patterns. In the case of HDDj, given the established finding of an aversion on the part of most people to cold weather and all that cold weather implies, e.g., snow, ice storms, blizzards, hazardous driving conditions, and so forth (Renas, 1978; 1983; Conway and Houtenville, 1998; Saltz, 1998; Gale and Heath, 2000) a higher value for HDDj can be regarded by undocumented immigrants as elevating expected gross costs associated with residence in state j, EGCij, ceteris paribus. Similarly, climatic conditions involving high humidity levels combined with high temperature levels, which results in a greater number of cooling degree days (CDDj), can be regarded a reducing the well-being associated with residence in state j, EGCij, ceteris paribus (Saltz, 1998; Cebula, 2014) . Next, the overall crime rate per 100,000 population (CRIMEj) in a given environment can clearly be regarded as a measure of the risk associated with residence in that environment (Renas, 1978; 1983; Saltz, 1998) . Accordingly, for any given state j, the higher the overall crime rate, the less appealing residence in that state will in general be, i.e., a higher value in state j for the variable CRIMEj can be regarded a reducing the well-being associated with residence in state j, EGBij, ceteris paribus. Finally, the variable POPDENj can be viewed as a proxy for congestion and crowding in state j (Renas, 1978; 1983; Saltz, 1998) . To the extent that this perspective is valid, it is hypothesized in this study that a higher population density acts to reduce can be regarded a reducing the well-being associated with residence in state j, EGBij, ceteris paribus. Finally, there is the public policy variable, PPEDSPj. This variable, the per pupil state plus local outlays on public primary and secondary education in state j, arguably reflects to at least some degree the degree of commitment in state j to providing better quality public education, which is typically the only form of education to which most undocumented immigrants in the U.S. have access. Clearly, although undocumented immigrants may have only a limited interest in a college education (Nair-Reichert, 2015) there plausibly could be an interest in attaining a high school diploma (Nair-Reichert, 2015) . Indeed, recent evidence from the PRC (2016) finds that -Educational attainment among U.S. Latinos has been changing rapidly in recent years. Over, the past decade, the Hispanic high school dropout rate has declined significantly.‖ Furthermore, among U.S. Latinos, -…college enrollment has increased…‖ as well PRC (2016).
Hence, it is hypothesized in this study that higher levels of the variable PPEDSPj can be regarded by at least some portion of undocumented immigrants as offering better future economic prospects for their offspring and thus as elevating gross expected well-being, EGBij, ceteris paribus, which is in theory consistent with a number of previous studies (Cebula, 1978; Renas, 1978; 1980; 1983; Conway and Houtenville, 1998; Gale and Heath, 2000) .
Thus, the following model is hypothesized: EGBij = g(ECONFREEj, MEDINCj, PPEDSPj, CRIMEj, POPDENj)
where gECONFREEj > 0, gMEDINCj > 0, gPPEDSPj > 0, gCRIMEj <0, gPOPDENj < 0
and EGCij = h(COSTj, HDDj, CDDj)
where hCOSTj > 0, hHDDj > 0, hCDDj > 0 (6) Substituting equations (3), (4), (5), and (6) into equation (1) yields: MEDINCj, PPEDSPj, COSTj, HDDj, CDDj,CRIMEj,POPDENj) 
where kECONFREEj > 0, kMEDINCj > 0, kPPEDSPj > 0, kCOSTj < 0, kHDDj < 0, kCRIMEj < 0, kPOPDENj < 0 (8)
EMPIRICAL RESULTS
Based upon the model summarized in system (7)- (8), this study now provides panel data evidence regarding the hypotheses proffered above. The 2005-2012 study period involves data for all 50 states but excludes Washington D.C., because it is not a state. 4 The model first is estimated in linear form and then in semi-log form. Table 1 provides the data sources (definitions) for the variables in the analysis, whereas Table 2 provides descriptive statistics for the variables in the model. The state fixed-effects (with cross-section weights) estimation of the system in linear form, with the -Effects Specification‖ being cross-section fixed (dummy variables), is provided in Table 3 .
As shown in Table 3 , six of the eight estimated coefficients exhibit the expected signs, with three of these being statistically significant at the 1% level and the other three being statistically significant at the 5% level. The coefficients on the CDD and MEDINC variables are not statistically significant at the 10% level (Nair-Reichert, 2015). The weighted R 2 and the weighted adjusted R 2 are 0.98 and 0.97, respectively, whereas the unweighted R 2 is 0.95, so that the model appears to explain nearly all the variation in the dependent variable. The F-statistic is statistically significant at the 1% level, reflecting the strength of the model estimation. According to this estimation, the geographic/interstate settlement pattern of undocumented immigrants in the U.S is a decreasing function of (is negatively associated with) colder climates (which is consistent with (Renas, 1983; Saltz, 1998; Cebula et al., 2013; Cebula et al., 2014) higher crime rates (which is compatible with (Renas, 1978; 1983; Saltz, 1998 )) higher population density (which parallels results in (Renas, 1978; 1983; Saltz, 1998) ) and a higher cost of living (paralleling studies by (Cebula, 1978; Renas, 1978; 1980; 1983; Saltz, 1998; Cebula et al., 2013; Cebula et al., 2014) ) In addition, the interstate distribution of undocumented immigrants to the U.S. is an increasing function of (is positively associated with) the annual per pupil outlays on public primary and secondary education (Cebula, 1978; Renas, 1983; Conway and Houtenville, 1998; Gale and Heath, 2000) . And, finally, the interstate distribution of undocumented immigrants to the U.S. is an increasing function of the degree of economic freedom (Ruger and Sorens, 2009; Cebula et al., 2013) .
To further investigate the study topic at hand, the model is now estimated by state-level fixed-effects for the case of a semi-log specification. These findings are presented in Table 4 . As shown in Table 4 , seven of the eight estimated coefficients exhibit the expected signs, with four of these being statistically significant at the 1% level (ECONFREE, HDD, COST, and PPEDSP), with one being statistically significant at the 5% level (CRIME) and one being statistically significant at the 10% level (CDD). In this estimate, the coefficients on POPDEN and MEDINC fail to be statistically significant at the 10% level. The weighted R 2 is 0.99 and the weighted adjusted R 2 is 0.98, while the unweighted R 2 is 0.94, so that, not surprisingly, the model in semi-log form also explains nearly all of the variation in the dependent variable. According to these findings, the interstate settlement pattern of undocumented immigrants in the U.S. is an increasing function of ECONFREE and PPEDSP, while being a decreasing function of HDD, CDD, COST, and CRIME. In particular, a one unit increase in the cost of living index in state j would elicit a 0.55% reduction in SETTLEj, while an increase in the crime rate per 100,000 population of 100 in state j would reduce SETTLEj by 0.1%. In addition, increasing HDDj by ten heating degree days would reduce SETTLEj by 1.35%, whereas increasing CDDj by ten cooling degree days would reduce SETTLEj by 1.4%. 5
Furthermore, increasing the annual per pupil outlays on public primary and secondary education in state j by $100/$1,000 would elicit a 0.1%/1.0% increase in SETTLEj. Finally, a one unit increase in the economic freedom index in state j would elicit a 9.6% increase in SETTLEj. These findings are qualitatively compatible with the OLS studies of earlier settlement patterns of undocumented immigrants in the U.S. (Cebula et al., 2013; Cebula et al., 2014; Cebula, 2015; Nair-Reichert, 2015) . For the interested reader, it is noteworthy that multi-collinearity among the explanatory variables in the model is not a problem with a single exception, namely, for the case of the variables HDDjt and CDDjt, where r (HDDjt, CDDjt) = -0.861. One solution to this issue would be to drop one of these two variables, arguably the less statistically significant variable CDDjt; a second solution would be simply to combine these two hypothesized measures HDDjt and CDDjt of cold weather and hot and humid weather, respectively, into a composite measure of -less preferable‖ weather/climate, where CLIMATEjt = HDDjt + CDDjt.
For example, substituting the variable CLIMATEjt for the variables CDDjt and HDDjt in the system (7)- (8), and estimating by cross-section/state-level fixed effects, as in Table 3 and 4, yields results entirely compatible with those shown in Table 3 and 4. These new estimation results, first for the linear specification and then for the semilog specification are provided in Table 5 and Table 6 , respectively. In Table 5 , with the sole exception of the hypothesized signs and are statistically significant at either the 5% level (POPDENjt, CRIMEjt, and PPEDSPjt) or 1% level (ECONFREEjt, CLIMATEjt, and COSTjt). Thus, once again, it is found that cold climates and hot, humid climates are not attractive to undocumented immigrants settling in the U.S.; furthermore, these immigrants are discouraged from settling where crime rates are higher and where population density is higher. In addition, they are attracted to states with lower living costs, greater outlays on public primary and secondary education, and greater economic freedom. The semi-log results shown in Table 6 , yield qualitatively the same conclusions to those just summarized. Namely, cold climates and hot, humid climates are not attractive to undocumented immigrants. In addition, these immigrants are discouraged from settling in states where the crime rate is higher and in states where the population density is greater. Moreover, these immigrants are attracted to states where living costs are lower, where outlays on public primary and secondary education are higher, and where there is greater economic freedom. More specifically, a one unit increase in the cost of living index in state j would elicit a 0.53% reduction in SETTLEj, while increasing the crime rate per 100,000 population by 100 in state j would reduce SETTLEj by 0.1%. Furthermore, increasing the annual per pupil outlays on public primary and secondary education in state j by $100/$1,000 would elicit a 0.16%/1.6% increase in SETTLEj. Additionally, increasing CLIMATEjt (which replaces HDDjt and CDDjt) by ten heating degree days would reduce SETTLEj by 1.3%. Finally, a one unit increase in the economic freedom index in state j would elicit a 9.7% increase in SETTLEj. Clearly, the magnitudes of these semilog results closely parallel those in Table 4 . Before closing this section of the study, it is observed that if the model is estimated in either in linear form or in semi-log form with the variable CLIMATEjt replaced by the variable HDDjt (i.e., CDDjt is dropped from the model altogether), the results are nearly identical to those shown in Tables   5 and 6 . Finally, if the explanatory variables are lagged one period, ostensibly to allow for potential endogeneity, the results and conclusions are effectively unchanged. 6
CONCLUSION
This study has empirically sought to identify key factors influencing the geographic settlement pattern of undocumented immigrants in the U.S., with a particular emphasis on the impact of economic freedom and to extend the OLS findings in previous related studies (Cebula et al., 2013; Cebula et al., 2014; Cebula, 2015; Nair-Reichert, 2015) . Indeed, this study adds to the literature in several ways. First, it provides current insights into the link between the settlement patterns of undocumented immigrants in the U.S. and economic freedom. Second, the study adopts a panel data-set and provides estimates using cross-section fixed-effects. Third, this study also endeavors to provide further insights into the impacts on the settlement patterns of undocumented immigrants of non-economic-freedom economic conditions, as well as the quality of life and spending on primary and secondary public education. The various state fixed-effects estimates for the study period provided in the present study yield several conclusions. In particular, according to these estimations, the geographic/interstate settlement pattern of undocumented immigrants in the U.S is inversely a function of colder climates, higher crime rates, higher population density, and a higher cost of living. In addition, the interstate distribution of undocumented immigrants to the U.S. is positively a function of the annual per pupil outlays on public primary and secondary education; it is also positively a function of the degree of economic freedom, the principal focus of this study. Indeed, among the more specific findings obtained by this study, it is shown that a one unit increase in the level of economic freedom is associated with a 9.6%-9.7% increase in the ratio of undocumented immigrants in state j to the total population in state j, expressed as a percent. Hence, according to these cross-section/state-level fixed effects panel data estimates, greater economic freedom acts to attract undocumented immigrants, whereas higher living costs acts to discourage undocumented immigrants. Furthermore, quality of life factors, such as cold climate, greater population density/congestion, and crime discourage the location of undocumented immigrants. Furthermore, unlike the case of higher education incentives (Nair-Reichert, 2015) higher per pupil spending on public primary and secondary acts to attract undocumented immigrants. The pattern of findings for the explanatory variables considered in this study is very consistent (see Tables 3 through 6) . Nevertheless, alternative model specifications may warrant investigation; furthermore, other econometrics techniques, such as dynamic panel data estimation, can be adopted. Of course, the fact that the actual numbers of undocumented immigrants are not precisely known may confound any future related empirical research efforts to some extent, just as it has confounded existing research.
The latter issue is especially noteworthy in view of the existence of -Sanctuary‖ cities (and -Sanctuary states‖ as well) across the U.S. because, by nature, they do not report the presence and number of undocumented immigrants to federal authorities (CRS, 2006) . Given the substantial magnitude of the illegal immigrant presence in the U.S. and the implications thereof for regional growth and development as well as for state and local government finances, further analysis needs to be undertaken to serve as a resource for policymakers pursuing solutions to actual and potential long-term issues surrounding this cohort. As policymakers consider the types of factors reflected in the present study, questions which link institutions affecting economic freedom, economic factors, the quality of life, and annual per pupil spending on public primary and secondary education to the well-being of undocumented immigrants and their settlement patterns within the U.S., it appears likely that other explanatory variables will likely also need to be explored in the process.
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